Half-lives ͑T 1/2 ͒ of several states which decay by delayed ␥ transitions were determined from time-gated triple ␥ coincidence method. We determined, for the first time, the half-life of 330 Cf. Most of the previous results were obtained from the coincidence measurement between the ␥ transition and the fission fragment after fission. And some of them were obtained from the delayed time measurement of the ␥ transition following the ␤ decay after fission.
Since the classification of delayed ␥ rays by Goldhaber and Sunyar [1] , half-life ͑T 1/2 ͒ measurements of nuclear states have been a major source of information on nuclear deformations, shell structures, and validity of nuclear models. Previously, half-lives of several states in neutron-rich nuclei have been determined by single ␥ or ␥-␥ coincidence relations for the delayed ␥ transitions emitted from the isotopes produced in the fission of 235 U, 239 Pu, 248 Cm, and 252 Cf. Most of the previous results were obtained from the coincidence measurement between the ␥ transition and the fission fragment after fission. And some of them were obtained from the delayed time measurement of the ␥ transition following the ␤ decay after fission.
Usually, more than 100 isotopes are produced in the fission of these heavy nuclei, with each isotope emitting many ␥ rays. With such complex spectra, it is very difficult to isolate a single ␥ ray peak. Coincidences from other transitions with energies essentially equal to that of the transition of interest can lead to significant errors in the half-life values. The triple coincidence method can reduce the error associated with complexity of the ␥ ray spectra in spontaneous fission. Because several new nuclei and many new levels in the known nuclei have been identified in the spontaneous fission (SF) of 252 Cf, the present time-gated triple ␥ coincidence method is very useful for the half-life measurements of nuclear states in neutron-rich nuclei. We applied this method, for the first time, to extract the half-lives of two states in 95, 97 Sr [2] . Also, in the present work, five other cases, namely, [5] are reported in the present work. Previously, half-lives of the delayed 125.5 keV [6, 7] and 154.0 keV [7] ␥ rays were measured without knowing the mass number and level schemes. In the present work, we tentatively assigned the previously measured half-lives of the delayed 125.5 keV and 154.0 keV ␥ rays to the states in 133 Te and 108 Tc, respectively, for comparison with the present half-lives.
The ␥-␥-␥ coincidence measurements were done by using the Gammasphere facility with 72 Ge detectors and a 252 Cf SF source of strength ϳ28 Ci at LBNL [5] . Several ␥-␥-␥ coincidence cubes with different time windows t w [2] were built for the three-fold and higher-fold data by using the Radware format [8] . That is, a time-gated cube will contain all triple-coincidence events for which all these time differences are less than the specified time value.
Let us consider a downward cascade consisting of ␥ 3 -␥ 2 -␥ 1 -␥ 0 transitions, where ␥ 0 is the outgoing transition from a state with long half-life and ␥ 1 is the incoming transition into the same state. Other higher states in this cascade are assumed to have very short lifetimes. We set a double gate on E ␥ 3 and E ␥ 1 and compare the intensities of transitions, ␥ 0 and ␥ 2 , N͑␥ 0 ͒ and N͑␥ 2 ͒ in the spectra. In the present work, ␥ 1 , ␥ 2 , and ␥ 3 , are in prompt coincidence. Therefore, the delay-time between ␥ 1 and ␥ 3 will be negligible. Since ␥ 0 is the ending transition in this cascade, the coincidence time window ͑t w ͒ limits the TDC time difference t 10 between the ␥ 1 and ␥ 0 transitions, and the intensity N͑␥ 0 ͒ observed from the state with the long lifetime. The N͑␥ 0 ͒ intensity determines the fraction of N͑␥ 2 ͒ intensity observed from the state with the long half-life with decay constant . Therefore, N͑␥ 0 ͒ / N͑␥ 2 ͒ = C͑1−e −t w ͒ can be applied in this case, where C is a constant.
In Fig. 1 , the partial level scheme of Te [3] are shown. In Table I , count ratios of
Te are shown. Here, N͑E␥͒ means the ␥ ray peak area without the efficiency and internal conversion electron correction since these constant factors are included in the constant coefficient C in the fitting formula. As expected, N͑1150.6͒ / N͑125.5͒ are nearly constant for 48, 72, 100, 300, and 500 ns time windows. This implies that the 1484.9 keV state has a negligibly small half-life. Therefore, we can use both ratios, N͑125.5͒ / N͑738.6͒ and N͑1150.6͒ / N͑738.6͒ to extract the half-life of 1610.4 keV state in 133 Te. In Fig. 3, N͑1150 .6͒ / N͑738.6͒ versus coincidence time window ͑t w ͒ for 133 Te is plotted. The measured half-life value ͑T 1/2 ͒ is 107͑14͒ ns from the ratios of N͑125.5͒ / N͑738.6͒ and 97͑7͒ ns from the ratios of N͑1150.6͒ / N͑738.6͒. The average value of 107 (14) and 97͑7͒ ns is 102͑15͒ ns. Actually, the new level scheme of 133 Te was published [3] , recently. Previously, the delayed 125.5 keV ray was observed without identifying the mass number in the fission. Because the present half-lives of 107 (14) and 97͑7͒ ns are consistent with the previous halflives of 115͓6͔ ns and 81.6͑14͒ ns [7] [the delayed 125. 5 [3] . Te [11, 12] . denotes the double gated transitions to extract the half-life. Average half-life of 102͑15͒ ns is shown for 133 Te. Relative intensities of gamma rays are given in parentheses. Sb ␤ − decay [13] . Also, another half-life value of 161 (4) Pu͑n , f͒ neutron induced fission [16] . 
